where x=1, 1.5,2 mol %) have been prepared by melt-quenching method. The amorphous nature of the glasses was confirmed by x-ray diffraction studies. Optical absorption and fluorescence spectra were recorded at room temperature for all glass samples. Judd-Ofelt intensity parameters Ω λ (λ=2, 4, 6) are evaluated from the intensities of various absorption bands of optical absorption spectra. Using these intensity parameters various radiative properties like spontaneous emission probability, branching ratio, radiative life time and stimulated emission cross-section of various emission lines have been evaluated.
III. Theory

Oscillator Strength
The intensity of spectral lines are expressed in terms of oscillator strengths using the relation [18] . f expt . = 4.318 ×10 -9 ∫ε (ν) d ν (1)
where, ε (ν) is molar absorption coefficient at a given energy ν (cm -1 ), to be evaluated from Beer-Lambert law. Under Gaussian Approximation, using Beer-Lambert law, the observed oscillator strengths of the absorption bands have been experimentally calculated, using the modified relation [19] . P m =4.6 ×10 -9 × cl 1 log
where c is the molar concentration of the absorbing ion per unit volume, I is the optical path length, logI 0 /I is absorbtivity or optical density and Δυ 1/2 is half band width.
Judd-Ofelt Intensity Parameters
According to Judd [20] and Ofelt [21] theory, independently derived expression for the oscillator strength of the induced forced electric dipole transitions between an initial J manifold │4f N (S, L) J> level and the terminal J' manifold │4f N (S'L') J'> is given by:
where, the line strength S (J, J') is given by the equation S (J, J') =e 2 ∑ Ω λ <4f N (S, L) J║U (λ) ║4f N (S', L') J'>2 (4) λ =2, 4, 6 In the above equation m is the mass of an electron, c is the velocity of light, ν is the wave number of the transition, h is Planck's constant, n is the refractive index, J and J' are the total angular momentum of the initial and final level respectively, Ω λ (λ = 2, 4 and 6) are known as Judd-Ofelt intensity parameters which contain the effect of the odd-symmetry crystal field terms, radial integrals and energy denominators. ║U (λ) ║ 2 are the matrix elements of the doubly reduced unit tensor operator calculated in intermediate coupling approximation. Ω λ parameter can be obtained from least square fitting method [22] . The matrix element ║U (λ) ║ 2 that are insensitive to the environment of rare earth ions were taken from the literature [23] .
3.3.Radiative Properties
The Ω λ parameters obtained using the absorption spectral results have been used to predict radiative properties such as spontaneous emission probability (A) and radiative life time (τ R ), and laser parameters like fluorescence branching ratio (β R ) and stimulated emission cross section (σ p ). The spontaneous emission probability from initial manifold │4f N (S', L') J'> to a final manifold │4f N (S, L) J >| is given by: The fluorescence branching ratio for the transitions originating from a specific initial manifold │4fN (S', L') J'> to a final many fold│4f N (S, L) J > is given by
S L J where, the sum is over all terminal manifolds. The radiative life time is given by τ rad =∑ A[(S', L') J'; (S,L ) ] = −1 (7) S L J where, the sum is over all possible terminal manifolds. The stimulated emission cross -section for a transition from an initial manifold │4f N (S', L') J'> to a final manifold│4fN (S, L) J >| is expressed as
where, the peak fluorescence wavelength of the emission band and Δ is the effective fluorescence line width.
IV.
Result and Discussion Figure 1 presents the XRD pattern of the samples containing show no sharp Bragg's peak, but only a broad diffuse hump around low angle region. This is the clear indication of amorphous nature with in the resolution limit of XRD instrument. 
XRD Measurement
Absorption spectra
The absorption spectra of ZnLiBiB (ER) glasses, consists of absorption bands corresponding to the absorptions from the ground state 4 I 15/2 of Er 3+ ions. Ten absorption bands have been observed from the ground state 4 I 15/2 to excited states 4 I 11/2 , 4 I 9/2 , 4 F 9/2 , 4 S 3/2 , 2 H 11/2 , 4 F 7/2 , 4 F 5/2 , 4 F 3/2 , 2 H 9/2 and 4 G 11/2 for Er 3+ doped ZnLiBiB(ER) glasses. The experimental and calculated oscillator strengths for Er 3+ ions in zinc lithium bismuth borate glasses are given in Table 2 The various energy interaction parameters like Slater-Condon parameters F k (k=2, 4, 6), Lande's parameter ξ 4f and Racah parameters E k (k=1, 2, 3) have been computed using partial regression method and formula described elsewhere [24] . The ratio of Racah parameters E 1 /E 3 and E 2 /E 3 are about 10.35 and 0.049 respectively. Which are almost equal to the hydrogenic ratio [25] . This implies that Er 3+ ions at different doping concentrations are subjected. Computed values of Slater-Condon, Lande, Racah, nephelauexetic ratio and bonding parameter for Er 3+ doped ZnLiBiB glass specimens are given in Table 3 .
Table3. Computed values of Slater-Condon, Lande, Racah, nephelauexetic ratio and bonding parameter for Er 3+ doped ZnLiBiB glass specimens. Judd-Ofelt intensity parameters Ω λ (λ = 2, 4 and 6) were calculated by using the fitting approximation of the experimental oscillator strengths to the calculated oscillator strengths with respect to their electric dipole contributions. In the present case the three Ω λ parameters follow the trend Ω 4 < Ω 6 < Ω 2 . The variation of Ω 2 with Bi 2 O 3 content has been attributed to changes in the asymmetry of the ligand field at the rare earth ion site and to the changes in their rare earth oxygen covalence [26] . The values of Judd-Ofelt intensity parameters are given in Table 4 . 
Fluorescence Spectrum
The fluorescence spectrum of Er 3+ doped in zinc lithium bismuth borate glass is shown in Figure 3 . There are four broad bands ( 4 F 7/2 → 4 I 15/2 ), ( 2 H 11/2 → 4 I 15/2 ) ( 4 S 3/2 → 4 I 15/2 ) and ( 4 F 9/2 → 4 I 15/2 ) respectively for glass specimens. 
V. Conclusion
In the present study, the glass samples of composition (25−x) Bi 2 O 3 :20Li 2 O: 20ZnO:35B 2 O 3 :xEr 2 O 3 (where x =1, 1.5, 2 mol %) have been prepared by melt-quenching method. The value of stimulated emission cross-section (σ p ) is found to be maximum for the transition ( 4 F 7/2 → 4 I 15/2 ) for glass ZnLiBiB (ER 01), suggesting that glass ZnLiBiB (ER 01) is better compared to the other two glass systems ZnLiBiB (ER1.5) and ZnLiBiB (ER02).
